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Description 

[0001] The present invention relates generally to dig- 
ital cameras, and more particularly, to a digital camera 
capturing technique for documents. 
[0002] Projecting one or more points onto an object 
and detecting the projected points using an autofocus 
detector is the basis of so-called active (but nonacous- 
tic) autofocus mechanisms in typical point-and-shoot 
cameras. Cameras can reliably determine the focal dis- 
tance to a small area on an object, but cannot determine 
if an object is imaged obliquely, as can be the case with 
handheld exposures of documents. Cameras can indi- 
cate to the user that an object is too close to focus upon , 
but do not indicate that the depth of focus is inadequate 
to image an entire object. Determining the adequacy of 
the depth of focus of an entire object represents a com- 
plex problem that is typically left to the user. However, 
manual procedures, such as stopped-down viewfinder 
techniques used by skilled photographers, are very in- 
convenient and prone to error particularly in low-con- 
trast situations in a stopped-down viewfinder. 
[0003] US-A-4, 111 ,557 discloses an arrangement for 
detecting departures of shape from an ideal shape of an 
object which is illuminated with a light pattern from a pro- 
jection, the light pattern being scanned by a separate 
receiving unit connected to a computing unit. 
[0004] According to a first aspect of the present inven- 
tion , there is provided a handheld digital camera com- 
prising emitter circuitry arranged to project a pattern on 
an object, and, fixed relative to the emitter circuitry, im- 
age sensor circuitry for detecting an orientation of the 
object relative to an optical axis of the digital camera by 
detecting the projected pattern and then capturing the 
object. 

[0005] Multiple beams of light may be emitted, and the 
beams are preferably parallel. 

[0006] The multiple beams of light may comprise in- 
frared beams or diverging beams of light. 
[0007] The camera may store in a memory data that 
represents the orientation of the object and the planarity 
of the object. 

[0008] An image processor may determine a planarity 
of the object and the apparatus may further comprise a 
plurality of emitters, the plurality of emitters projecting 
the spot pattern on the object. The image sensor may 
comprise a plurality of CMOS sensors and/or logic 
means that processes the projected spot pattern to de- 
termine the planarity and/or the orientation of the object, 
wherein the object comprises a document. 
[0009] The image sensor may detect multiple beams 
of light projected on the object, wherein the object com- 
prises a document, whereby the image processor anal- 
yses a detection of the multiple beams of light projected 
on the document to determine an orientation of the doc- 
ument, the planarity of the document, a curl of the doc- 
ument, and a distance of the document. 
[0010] According to a second aspect of the present 
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invention, there is provided a method for a handheld dig- 
ital camera capturing technique for documents, the 
method comprising: projecting a spot pattern on a doc- 
ument to be captured by the digital camera; detecting 
5 the projected spot pattern; analysing the projected spot 
pattern to determine an orientation of the document rel- 
ative to an optical axis of the digital camera and a 
planarity of the document. 

[001 1 ] Data representing the orientation and planarity 
10 of a document may be processed prior to capturing the 
document, whereby the image sensor captures the doc- 
ument in sharp focus and without geometric distortions. 
Multiple exposures of the document may be processed 
to capture portions of the document that are at multiple 
15 distances in sharp focus. The method may further com- 
prise outputting a signal to indicate that the digital cam- 
era should be reoriented with respect to the document. 
[001 2] The projected spot pattern may be analysed to 
determine a distance of the document from the digital 
20 camera. 

[001 3] In one embodiment, the present invention is in- 
corporated into a digital camera to permit compensation 
to be performed for the following effects in the handheld 
capture of documents at close range: 

25 

♦ the optical axis of the camera is not aligned with a 
normal to the surface of the document; 

♦ the depth-of-field for optics used for capture within 
0.5 - 1 meter from the focal plane of the image sen- 

30 sor is limited, so proper focus is critical; and 

♦ typical documents may not be planar, for example, 
pages bound in a book. 

This embodiment extends the concept of auto-focus for 
35 cameras to auto-focus and auto-orientation, and pro- 
vides an indication of the orientation of the optical axis 
with respect to the normal to the plane of the document 
and an indication of the degree of planarity of the doc- 
ument (e.g., including page curl of the document). 
40 [0014] A typical active autofocus camera employs an 
infrared emitter and a photodetector arranged on either 
side of the optical axis. As the shutter release is pressed 
part-way, a highly-collimated IR beam is projected (usu- 
ally as a vertical bar) on the subject, and the position of 
45 the beam is imaged on the detector. The measurement 
of range relies on parallax between the emitter and de- 
tector. 

[0015] In one embodiment, the present invention in- 
volves projecting beams of visible or, preferably, infrared 
50 (|R) light on the document to be captured in a predeter- 
mined pattern (e.g., a spot pattern) as the shutter re- 
lease is pressed part-way. The projected pattern is de- 
signed to provide information of range, orientation, and 
planarity of the document. The pattern is received by the 
55 image sensor in the digital camera and stored (or proc- 
essed) immediately before the capture of the subject im- 
age using the image sensor. Using IR illumination pro- 
vides an invisible measurement and uses the sensitivity 
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of, for example, commercially available CCD and CMOS 
sensors to IR wavelengths. High intensity IR-LEDs are 
commercially available for use as emitters. 
[0016] A pattern to provide range and alignment can 
be provided by projecting three beams of light in a pat- 5 
tern. More robust patterns for measuring planarity of the 
subject can employ more than three beams of light, for 
example, to provide a grid of multiple cells. 
[001 7] In one embodiment, a method for a digital cam- 
era capturing technique includes determining an orien- 
tation of an object (e.g., a document) relative to an op- 
tical axis of the digital camera, and determining a dis- 
tance of the object from the digital camera. The method 
also includes determining a planarity of the object. The 
method further includes projecting a pattern on the ob- 
ject, and detecting the projected pattern, which is then 
processed to determine the orientation of the object rel- 
ative to the optical axis of the digital camera, the dis- 
tance of the object from the digital camera, and the 
planarity of the object. 

[0018] Other aspects and advantages of the present 
invention will become apparent from the following de- 
tailed description and accompanying drawings. 

FIG. 1a shows a regular 5-by-5 array of spots of light 
(a spot pattern) projected on an object, and FIGs. 
1 b-1 e show examples of the spot pattern for various 
object orientations and positions in accordance with 
one embodiment of the present invention. 
FIGs. 2a-2e are similar to FIGs. 1a-1e but with a 
spot pattern that includes only four spots in accord- 
ance with another embodiment of the present in- 
vention. 

FIGs. 3a and 3b present an imaging approach for 
detecting distance and orientation of the object to 
be captured in accordance with one embodiment of 
the present invention. 

FIG. 4 presents an imaging approach for detecting 
distance and orientation of the object to be captured 
in accordance with another embodiment of the 
present invention. 

FIG. 5 shows a digital camera in accordance with 
one embodiment of the present invention. 
FIG. 6 is af low diagram of the operation of the digital 
camera of FIG. 5 in accordance with one embodi- 
ment of the present invention. 
FIG. 7 is a block diagram of the digital camera of 
FIG. 5 shown in greater detail in accordance with 
one embodiment of the present invention. 

[0019] There are many usability issues and technical 
limitations in handheld document imaging. Some of the 
current generation of digital cameras have a document 
capture mode, but the low pixel count in the image sen- 
sors of the current generation of digital cameras makes 
them useful only for small documents, such as business 
cards. However, in the future, affordable digital cameras 
will likely have more than four million pixels, which will 



allow for full-page documents to be captured at a high 
level of document quality. 

[0020] Accordingly, the present invention provides a 
digital camera capturing technique for documents. In 
one embodiment, the present invention uses projected 
beams of light (e.g., a spot pattern) and an image sensor 
of a digital camera to determine a distance, an orienta- 
tion, and a planarity of an object to be captured. It is 
assumed that the spots are sharply imaged on the im- 
age sensor, which generally requires that the camera's 
autofocus system provide a useful, approximate focal 
distance measu rement so that camera optics can be ad- 
justed for optimal focus at close range. An object detect- 
ed at close range automatically activates the document 
capture mode with its beam emissions and processing 
described herein. Measurement of the intensity distribu- 
tion for each imaged spot provides an indication of the 
sharpness of focus and the usefulness of the spot for 
measurement purposes. 

FIG. 1 a shows a regular 5-by-5 array of spots of light 
projected on an object in accordance with one em- 
bodiment of the present invention. It is not neces- 
sary to have a regular array so long as the arrange- 
ment of the spots is taken into account when 
processing the acquired image of the spots on the 
object to be captured. FIGs. 1b-1e show examples 
of the spot pattern of FIG. 1 a for various object ori- 
entations and positions in accordance with one em- 
bodiment of the present invention. 
FIG. 1b shows an example image of the spot pattern 
when the object is pitched and rolled with respect 
to the optical axis. 

FIG. 1 c shows an example image of the spot pattern 
when the object is pitched with respect to the optical 
axis. 

FIG. 1d shows an example image of the spot pattern 
where the optical and normal axes are coincident 
near the right-half of the object, but it is a book which 
is nonplanar, and the spots on the left indicate cur- 
vature of the object out of the plane, which is often 
referred to as page curl. 

FIG. 1 e is another example of the image of the spot 
pattern projected onto an open, bound book where 
there is pitch of the surface as well as curvature. 
FIGs. 2a-2e are similar to FIGs. 1a-1e but with a 
spot pattern that includes only four spots in accord- 
ance with another embodiment of the present in- 
vention. 

FIGs. 3a and 3b present an imaging approach for 
detecting distance and orientation of the object to 
be captured in accordance with one embodiment of 
the present invention. We assume the following for 
the sake of illustration of the general principle: 

• The object is a predominantly planar surface 
whose normal vector has an arbitrary angular 
rotation with respect to the camera's optical ax- 
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is. 

♦ The rotation of the plane is about a vector per- 
pendicular to the plane of emitters 1 A and 2A 
in FIGS. 3a and 3b. 

• Beams 1 and 2 are parallel to the optical axis 5 
and thereby form a plane containing all the 
points indicated in FIGs. 3a and 3b. This paral- 
lelism is not a requirement for this technique to 
work (e.g., FIG. 4 illustrates the use of diverging 
beams). 

[0021] In a general case, the rotation of the plane is 
about an axis that is not perpendicular to the plane 
formed by beams 1 and 2. Some curvature of the object 
surface is allowed, for example, pages in a bound book 
and documents printed upon or wrapped around a cyl- 
inder. 

[0022] In FIG. 3a, emitters 1 A and 2A project beams 
1 and 2 parallel to the optical axis. Object orientation A 
shows a plane rotated with respect to the optical axis 
(e.g., an oblique parallel projection). Beams 1 and 2 pro- 
duce spots 1 B and 2B, respectively. The images of spots 
1 B and 2B projected by the camera's lens onto its image 
sensor are 1C and 2C, respectively. 
[0023] The orientation and distance of the plane can 
be determined from the distances 1-1 C (the distance be- 
tween two points A and B is denoted as A-B) and I-2C. 
These distances can be measured in pixels on the im- 
age sensor in the camera's image plane. The inequality 
°f and I-2C indicates that the plane is pitched with 
respect to the optical axis. 

[0024] When the plane is rotated to align its normal 
with the optical axis, beams 1 and 2 produce spots 1B 
and 2D, respectively, for example, in object orientation 
B, which are imaged as points 1 C and 2E, respectively. 
In this case, I-1C and I-2E are identical, indicating align- 
ment of the normal vector and the optical axis. 
[0025] FIG. 3b demonstrates distance measurement 
when the plane is perpendicular to the optical axis and 
translated between two positions (e.g., an orthographic 
parallel projection). In position A, beams 1 and 2 pro- 
duce spots 1Band2Bonthe object that are imaged as 
1 C and 2C, respectively. The distance to the object can 
be computed from 1-1 C and I-2C. Moving the object far- 
ther away, beams 1 and 2 produce spots 1 D and 2D that 
are imaged as 1 E and2E, respectively. Because the dis- 
tance 1-1 C is greater than 1-1 E, the object in position B 
is determined to be further away than the object in po- 
sition A. 

[0026] In this example, there is a single rotation of the 
object's normal with respect to the imaging axis, and 
beams 1 and 2 are parallel to the optical axis. The cal- 
culation of distance and orientation of the object repre- 
sents an application of planar trigonometry using 
known, fixed distances in the projection and imaging 
system and the position of the imaged spots. 
[0027] The distance between points 1A and 1B, 1A; 
1B, is computed as follows. It is assumed, in this exam- 



ple, that emitters 1A and 1B are located in the image 
plane (which introduces a constant in the calculation 
that can be omitted for clarity). By similar triangles, we 
know that 

1A-1B /I-F= 1A-1C / HC . (1) 

Solving for the only unknown, 

1A-1B = 1A-1C * (l-F/MC) (2a) 

and using the relation between fixed distances 1 A-1C = 
1-1 A + I-1C, 



1A-1B = l-F * (I-1A/I-1C) . (2b) 

Similarly, it can be shown that 

2A-2B = l-F * (I-2A/I-2C) (3) 

[0028] An optimal focal distance for document cap- 
ture can be computed from 1 A-1B and 2A-2B taking into 
account the depth of field for the lens at its working ap- 
erture. 

[0029] The situation of a rotated object places de- 
mands on the camera's ability to deliver sharp focus 
across the document: for example, portions of the doc- 
ument may lie outside the camera's depth-of-focus. In 
this case, information obtained by the present invention 
can be used to make multiple exposures, each at differ- 
ent working distances, in order to capture the document 
piece-wise in sharp focus. Alternatively, the information 
that the camera's depth-of-focus is exceeded could be 
used to generate a signal to inform the user to reorient 
the camera with respect to the document. This informa- 
tion, which typically cannot be determined from a single 
autofocus measurement at a point on a document, pro- 
vides a valuable feature for opportunistic and casual 
capture of documents where precise alignment between 
the camera and the object cannot be or is not obtained. 
[0030] The angle 9 that the plane makes with the op- 
tical axis in object orientation A in FIG. 3a is 

arcsin (( 2A-2B - 1A-1B ) / 1A-2A ). (4) 

[0031] The constructions in FIGs. 3a and 3b and 
equations (1) - (4) show that, for parallel beams, it is 
desirable to maximize the offsets of the emitters from 
the optical axis (i.e., 1-1 A, I-2A) to achieve the maximum 
pixel count for 1-1 C and I-2C. Achieving the maximum 
pixel count for 1-1 C and I-2C provides the greatest res- 
olution in equations (2b), (3), and (4) given the discrete 
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number of pixels. 

[0032] In the general case, where the rotation of the 
object is along a vector that is not perpendicular to the 
plane of emitters 1 and 2, more complex geometric 
transforms than equations (1) - (4) are required and 5 
would be apparent to one of ordinary skill in the art. 
[0033] Planarity (e.g., distortion) of an object to be 
captured is determined, for example, using a spot pat- 
tern that includes more than 4 spots and by applying the 
above discussed logic to such a spot pattern. "Digital 10 
Image Warping", George Wolberg, IEEE Computer So- 
ciety 1 990, pp. 52-56, discusses the principle of a 4-dot 
matrix for perspective transformations, and is incorpo- 
rated herein by reference in its entirety. 
[0034] FIG. 4 shows another embodiment in which '5 
emitters 3A and 4A are placed together on the optical 
axis and project a pattern using non-parallel (diverging) 
beams aimed toward the object. The non-parallel 
beams produce spots 3B and 4B on a rotated object. 
The images of these points at the camera's focal plane 20 
sensor are 3C and 4C, respectively. 
[0035] In particular, FIG. 4 illustrates the different re- 
sults for parallel beams 1 and 2 and divergent beams 3 
and 4. It is observed that the difference I-3C - I-4C is 
small for two significantly different distances 3A-3B and 25 
4A-4B. This observation suggests that the co-located, 
diverging beam method has less sensitivity and greater 
susceptibility to discretization errors than the parallel 
beam method, where the difference 1-1 C - I-2C generally 
provides greater sensitivity. 30 
[0036] FIG. 5 shows a digital camera 50 in accord- 
ance with one embodiment of the present invention. Dig- 
ital camera 50 includes IR emitters 1 A, 1 A", 2A, and 2A* 
arranged around the optical axis of the camera's imag- 
ing system at a displacement that represents a reason- 35 
able compromise between usability and sensitivity. Dig- 
ital camera 50 also includes an active autofocus emitter 
51 , a viewfinder52, an autofocus detector 53, an orien- 
tation/range emitter 54, and an imaging lens 55. 
[0037] FIG. 6 is a flow diagram of the operation of the *o 
digital camera of FIG. 5 in accordance with one embod- 
iment of the present invention. As the shutter release of 
digital camera 50 is pressed, digital camera 50 projects 
a spot pattern using IR emitters 1A, 1 A', 2A, and 2A' to 
emit parallel IR beams on the object at stage 61 . Digital *s 
camera 50 detects the spot pattern on its image sensor 
(see FIG. 7) at stage 62. Digital camera 50 determines 
the orientation of the object at stage 63, as discussed 
above with respect to FIGs. 3a and 3b. Digital camera 
50 determines the planarity of the object at stage 64, as so 
discussed above with respect to FIGs. 3a and 3b. Digital 
camera 50 can also determine the distance of the object 
from digital camera 50, as discussed above. Further, 
digital camera 50 can determine a (page) curl of the ob- 
ject, for example, in which the object is a document such 55 
as a page in a bound book. 

[0038] Digital camera 50 then processes this informa- 
tion accordingly, as discussed above with respect to 



FIGs. 3A and 3B. Alternatively, digital camera 50 can 
emit non-parallel beams of light and perform stages 63 
and 64 as discussed above with respect to FIG. 4. For 
example, output from orientation, planarity, and page 
curl determinations can be used by image processing 
algorithms to render a planar, undistorted image of a 
document captured obliquely and with page curl (e.g., 
a page of a bound book). 

[0039] FIG . 7 is a block diagram of the digital camera 
of FIG. 5 shown in greater detail in accordance with one 
embodiment of the present invention. In FIG. 7, digital 
camera 50 includes an ASIC 72 (Application Specific In- 
tegrated Circuit) that is in communication with orienta- 
tion/range emitters 1A, 1A', 2A, and 2A\ active autofo- 
cus emitter 51 , viewfinder 52, autofocus detector 53, a 
memory 76 (e.g., a conventional random access mem- 
ory that is used to store a captured digital image of a 
document) via a bus 74, and an image sensor 78 (e.g., 
a photodetector array that includes CMOS sensors for 
detecting IR light emitted from emitters 1 A, 1 A', 2A, and 
2A'). For example, image sensor 78, which is used for 
image capture, is first used to acquire information relat- 
ing to the distance, orientation, planarity, and curl of the 
document to be captured using the projected spot pat- 
tern (e.g., obtaining real-time information from a preex- 
posure) . 

[0040] ASIC 74 represents a main ASIC of the digital 
camera. ASIC 74 performs image processing. For ex- 
ample, the image processing involved in the present in- 
vention can be implemented on image processing ASIC 
74. For example, the logic for performing the digital cam- 
era capturing technique can be implemented in a hard- 
ware description language, such as the Verilog™ hard- 
ware description language, described, for example, in 
D.E. Thomas, J. P. Moorby, "The Verilog™. Hardware 
Description Language" (1991). Thus, the logic for per- 
forming the digital camera capturing technique can be 
implemented in the Verilog™ hardware description lan- 
guage, and the corresponding circuitry can be imple- 
mented using methods known in the art to provide an 
image processing ASIC for performing the digital cam- 
era capturing technique in accordance with one embod- 
iment of the present invention (e.g., an ASIC implemen- 
tation including logic that performs 3D geometrical 
transformations using a lookup table for inverse trigono- 
metric calculations). 

[0041] In one embodiment, the present invention in- 
cludes the following: 

• providing physical measurements describing the 
distance, shape (e.g., planarity, such as curl of a 
document), orientation of an object (e.g., a docu- 
ment), and curl of the object to be captured with re- 
spect to the optical axis of a camera; 

• providing measurements of the distance, shape, 
orientation, and curl of a document to an image 
processor such that the document can be rendered 
as a planar object without geometric distortions; 
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• provides an indication of the angular-orientation of 
a camera's optical axis with respect to a normal to 
the surface of an object; 

• provides an indication of the planarity of an object; 

• operates in conjunction with the camera's active or 
passive range-finding system to detect a ctose-fo- 
cus situation and enhance the capture of docu- 
ments at close focal distances; 

• provides a signal to the camera's exposure archi- 
tecture that multiple exposures at different focal dis- 
tances are required to render the document given 
limitations on the camera's depth of focus in close- 
focus situations; and 

• provides an indication to the user that the camera 
must be reoriented with respect to the document to 
properly capture the document. 

[0042] Although particular embodiments of the 
present invention have been shown and described, it will 
be obvious to those skilled in the art that changes and 
modifications can be made without departing from the 
present invention in its broader aspects. For example, 
the present invention can be implemented in hardware 
or software or a combination of hardware and software. 
The present invention can also be implemented using 
any number and arrangement of orientation/range emit- 
ters providing a variety of spot patterns for image 
processing. The image sensor circuit can be implement- 
ed using CMOS sensors, CCD sensors, or other types 
of sensors that can detect a projected spot pattern. 
Therefore, the appended claims are to encompass with- 
in their scope all such changes and modifications that 
fall within the true scope of the present invention. 



Claims 

1. A handheld digital camera (50) comprising emitter 
circuitry (1 A, 1 A', 2A, 2A') arranged to project a pat- 
tern (1B, 2B) on an object, and, fixed relative to the 
emitter circuitry, image sensor circuitry (78) for de- 
tecting an orientation of the object relative to an op- 
tical axis of the digital camera by detecting the pro- 
jected pattern and then capturing the object. 

2. The camera of claim 1 wherein the image sensor 
circuitry is arranged to detect a planarity of the ob- 
ject. 



5. The camera of any preceding claim, wherein the 
emitter circuitry (1 A, 1 A', 2A, 2A' ) produces a pro- 
jected pattern (1 B, 2B) of at least four projected 
spots. 

5 

6. The camera of any of claims 1 to 4, wherein the 
emitter circuitry (1 A, 1A', 2A t 2A') produces a pro- 
jected pattern comprising multiple beams of light. 

10 7. The camera of any preceding claim wherein the 
emitter circuitry includes a plurality of emitters (1 A, 
1 A', 2A, 2A') and the image sensor circuitry (78) re- 
sponds to beams passing through a lens (55) of the 
camera, and wherein the emitters are located 

*5 around the edge of the lens. 

8. A method for a handheld digital camera (50) cap- 
turing technique for documents, the method com- 
prising: 

20 

projecting a spot pattern (1B, 2B) on a docu- 
ment to be captured by the digital camera; 
detecting the projected spot pattern; 
analysing the projected spot pattern to deter- 
25 mine an orientation of the document relative to 

an optical axis of the digital camera and a 
planarity of the document. 



30 Patentansp ruche 

1. EinetragbareDigitalkamera(50), dieeinen Emitter- 
schaltungsaufbau (1A, 1A\ 2A, 2A 1 ), derangeord- 
net ist, um ein Muster (1B, 2B) auf ein Objekt zu 

35 projizieren, und einen relativ zu dem Emitterschal- 
tungsaufbau festen Bildsensorschaltungsaufbau 
(78) zum Erfassen einer Ausrichtung des Objekts 
relativ zu einer optischen Achse der Digitalkamera 
durch ein Erfassen des projizierten Musters und ein 

40 darauffolgendes Erfassen des Objekts aufweist. 

2. Die Kamera gema3 Anspruch 1 , bei der der Bild- 
sensorschaltungsaufbau angeordnet ist, um eine 
Planaritat des Objekts zu erfassen. 

45 

3. Die Kamera gemaG Anspruch 1 , bei der der Bild- 
sensorschaltungsaufbau angeordnet ist, um ein Zu- 
sammenrollen eines Dokuments zu erfassen. 



3. The camera of claim 1 wherein the image sensor 50 
circuitry is arranged to detect a curl of a document. 

4. The camera of claim 3 further comprising image 
processing circuitry (74) is arranged to process a 
detection of the projected pattern to determine the 55 
orientation of the document and the planarity of the 
document. 



4. Die Kamera gemaB Anspruch 3, die ferner einen 
Bildverarbeitungsschaltungsaufbau (74) aufweist, 
der angeordnet ist, um eine Erfassung des projizier- 
ten Musters zu verarbeiten, um die Ausrichtung des 
Dokuments und die Planaritat des Dokuments zu 
bestimmen. 

5. Die Kamera gemaB einem der vorherigen Ansprii- 
che, bei der der Emitterschaltungsaufbau (1 A, 1 A', 
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2A, 2A') ein projiziertes Muster (1 B, 2B) von zumin- 
dest vier projizierten Punkten erzeugt. 

6. Die Kamera gemaG einem der Anspruche 1 bis 4, 
bei der der Emitterschaltungsaufbau (1 A, 1A', 2A, 
2A 1 ) ein projiziertes Muster erzeugt, das mehrere 
Lichtstrahlen aufweist. 

7. Die Kamera gemaB einem der vorherigen Anspru- 
che, bei der der Emitterschaltungsaufbau eine 
Mehrzaht von Emittern (1A, 1A', 2A, 2A') umfasst 
und der Bildsensorsschaltungsaufbau (78) auf 
Strahlen anspricht, die durch eine Linse (55) der 
Kamera laufen, und bei der die Emitter um den 
Rand der Linse positioniert sind. 

8. Ein Verfahren fur eine Dokumenten-Erfassungs- 
technik einer tragbaren Digitalkamera (50), wobei 
das Verfahren folgende Schritte aufweist: 

Projizieren eines Punktmusters (1 B, 2B) auf ein 
durch die Digitalkamera zu erfassendes Doku- 
ment; 

Erfassen des projizierten Punktmusters; 

Analysieren des projizierten Punktmusters, um 
eine Ausrichtung des Dokuments relativ zu ei- 
ner optischen Achse der Digitalkamera und ei- 
ne Planaritat des Dokuments zu bestimmen. 



Revendications 

' 1. Appareil photo numerique de poche (50) compre- 
nant un ensemble de circuits emetteurs (1A, 1A\ 
2A, 2A") agences pour projeter une figure (1B, 2B) 
sur un objet et, fixe a I'ensemble de circuits emet- 
teurs, un ensemble de circuits de detection d'image 
(78) pour detecter une orientation de I'objet par rap- 
port a un axe optique de I'appareil photo numerique 
en detectant la figure projetee puis en capturant 
I'objet. 

2. Appareil photo selon la revendication 1 dans lequel 
I'ensemble de circuits de detection d'image est 
agenc6 pour detecter une planarite de I'objet. 

3. Appareil photo selon la revendication 1 dans lequel 
I'ensemble de circuits de detection d'image est 
agence pour detecter une courbe d'un document. 

4. Appareil photo selon la revendication 3 comprenant 
en outre un ensemble de circuits de traitement 
d'image (74) agence pour trailer une detection de 
la figure projetee pour determiner Porientation du 
document et la planarite du document. 



5. Appareil photo selon Tune quelconque des reven- 
dications precedentes, dans lequel I'ensemble de 
circuits emetteurs (1 A, 1A', 2A, 2A') produit une fi- 
gure projetee (1 B, 2B) d'au moins quatre points pro- 

5 jetes. 

6. Appareil photo selon Tune quelconque des reven- 
dications 1 a 4, dans lequel I'ensemble de circuits 
6metteurs (1 A, 1A\ 2A, 2A') produit une figure pro- 

io jetee comprenant de multiples faisceaux de lumie- 
re. 

7. Appareil photo selon Tune quelconque des reven- 
dications precedentes dans lequel I'ensemble de 

is circuits emetteurs comprend une pluralite d'emet- 
teurs (1 A, 1 A', 2A, 2A') et I'ensemble de circuits de 
detection d'image (78) reagit aux faisceaux traver- 
sal une (entitle (55) de I'appareil photo, et dans le- 
quel les emetteurs sont disposes autour du bord de 
la lentille. 

8. Procede pour une technique de capture de docu- 
ments d'un appareil photo numerique de poche 
(50), le procede comprenant : 

la projection d'une figure de points (1 B, 2B) sur 
un document a capturer par I'appareil photo 
numerique ; 

la detection de la figure de points projetee ; 

Panalyse de la figure de points projetee pour 
determiner une orientation du document par 
rapport a un axe optique de I'appareil photo nu- 
merique et une planarite du document. 
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